Abstract: This paper attempts to include India with east and Southeast Asia to study the existence of the economic criteria for a common currency. The analysis in this paper shows that significant complementarities in trade exist among these countries and most of them experience similar shocks. These results point to the fact that the cost of adopting a single currency may be minimal, while huge benefits could accrue from enhanced trade.
Partners, which includes India. This regional cooperation is imperative because attempts at sub-regional cooperation like ASEAN and SAARC have failed to exploit the full potential of the regional economic integration in Asia (Kumar, 2002a) . The author argues that this failure is a direct result of limited complementarities at the sub-regional levels, but there exist wide range of complementarities at pan-Asian level, which could provide for extensive and mutually beneficial linkages. In addition, the distinct Asian identity has been shaped by history and cultural exchanges over several centuries. 4 In 1997, ASEAN + 3 signed a joint statement providing for framework for cooperation towards the 21 st century. 5 Although there needs to be significant work done for integration of India with ASEAN + 3, the signing of free trade agreement with Singapore and negotiations for free trade with Thailand that are underway are promising, to say the least. 6 The emphasis by the government of India to revive the Silk Route is testimony to the commitment of India to integrate with the East (Ved, 2003) .
Asia has lately been working towards demonstrating its own identity to the world.
In the aftermath of the Asian crisis in 1997, Indonesia, Thailand and South Korea resorted to the IMF for loans. However, the problems with the IMF conditionalities led Japan and other Asian countries to propose the formation of the Asian Monetary Fund.
While this proposal did not materialize, ASEAN + 3 nonetheless have gone ahead with a regional swap agreement (Chiang Mai Initiative) system to deal with regional currency crises. The new wave of regionalism (the EU, the NAFTA, MERCOSUR, etc) is likely to encourage more economic integration in Asia. On the international political level, some recent events (like the disagreement within the Security Council at the UN regarding war with Iraq) have brought out the urgency to give a unified front to the United States, which dominates all the international political and economic negotiations.
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Due to the recent success of Euro, Asia can even venture to go as far as Europe to adopt a single currency. This process requires tremendous amount of political will and economic readiness. The aim of this paper is to see if ASEAN + 4 satisfy the economic 4 Refer to Kumar (2002a) for specific examples. 5 Throughout the paper, the term ASEAN + 3 refers to ASEAN, China, Japan and Korea and ASEAN + 4 refers to ASEAN + 3 + India, unless otherwise specified. 6 Refer to Kumar (2002b) for details on institutional framework for India's economic links with East Asia. 7 Refer to Agarwala (2003) for the case for a single currency in Asia, so that we can move to a multipolar world of international finance from the current unipolar system dominated by the US dollar.
criteria for OCA. Since Mundell's (1961) and McKinnon's (1963) seminal work on OCA, researchers have focused on four inter-relationships between the countries that would impinge on the benefits of adopting a common currency, namely:
1. Extent of trade: If potential members of a union trade a lot with each other, monetary union would reduce transaction costs.
2. Nature of disturbances: If the countries experience similar shocks, the cost of giving up monetary policy independence would decrease.
3. Degree of labor mobility: High labor mobility across borders can be a useful mechanism for adjusting to asymmetric shocks that lead to high unemployment in a subset of the members of the union.
Fiscal transfers:
If region-specific shocks prevail, a federal fiscal system would provide regional insurance (in the form of federally funded unemployment insurance benefits), thereby attenuating the impact of regional shocks on interregional income differentials.
Since no formal labor mobility laws and fiscal transfer rules exist, this paper concentrates on only two criteria (i.e., trade and shocks) to look at the possibility of an OCA for the ASEAN+4 region. The rest of the paper is organized as follows. Section 2 compares the ASEAN+4 with other geographic regions. Section 3 discusses the potential of a currency union for ASEAN+4 using the criteria listed above. Section 4 concludes. Table 1 illustrates the mean and standard deviation of growth and inflation.
Section 2: Comparing ASEAN + 4 with other geographic regions
ASEAN has an average growth rate of 5.8% and inflation of 15%. This high average inflation is mainly due to high inflation in Lao People's Democratic Republic (37%) and Indonesia (63%). 8 When we exclude these countries, the average inflation declines to 6.3%. The average growth rate for China, India, Japan and Korea is 6.4% (mainly due to high rates of growth in China (8.7%) and Korea (7.8%)), while the average inflation is 8%. The average growth rate is higher for ASEAN+4 and inflation lower than for ASEAN. In addition, the variability in inflation rates is also reduced. While ASEAN+4
show much higher growth and inflation rates than Western Europe, the variability is also higher.
Although stability of growth and inflation is important, a positive correlation of growth and inflation for the ASEAN5+4 nations ( However, we will analyze the correlation of demand and supply shocks to explore this matter further in the next section.
Is ASEAN+4 an Optimal Currency Area? Criterion 1: Trade
The literature on OCA emphasizes trade as the main channel through which benefits from a common currency will be enjoyed (Frankel and Rose, 2000) . Hence, if countries trade a lot with each other, they are likely to benefit from low transaction costs and elimination of exchange rate risks. Rose (1999) finds that two countries that share the same currency trade three times as much as they would with different currencies. Glick and Rose (2001) find that bilateral trade rises/falls by about 100% as a pair of countries forms/dissolves a currency union, ceteris paribus. Rose and Engel (2002) Critique (Frankel and Rose, 1996, 1997) . Nonetheless, it would be helpful to see if these countries could potentially gain from lower transaction costs if they were to move to a single currency. Linnemann (1966) . This index measures the degree of commodity correspondence between the exports of a country and the imports of another country. It varies between zero (no similarity or correspondence at all) and one (perfect similarity) and is the cosine of the angle between the vector of country i exports and the vector of country j imports in an n-dimensional commodity space. If the subscripts i, j and k refer to the exporting country, importing country and commodity class, respectively, the measure is defined as (Beers and Linnemann, 1992) :
. This measure has been estimated for SAARC countries in Panchmukhi (1990) and for various developing and developed countries in Beers and Linnemann (1992) . Tables 3a and 3b depict the COS measures for India from 1996 through 1999 for 5-digit SITC codes.
11 The data is taken from PC-TAS. 12 Indian primary exports (industries 0-4) exhibit significant complementarity with all the countries (Table 3a) , while goods similar to the Indian manufactured exports (industries 5-8) are imported by all countries except Korea.
Indian manufactured imports (Table 3b ) are complementary to all the countries' exports, while Indian imports of primary products are similar to the exports of Japan, Korea, Indonesia, Malaysia and Philippines. Hence, India can export goods that the rest of Asia imports and import the goods that these countries export.
The existence of significant complementarities but relatively low current bilateral trade testifies to the gains that can accrue from free trade zones and the eventual use of a 9 Elliott and Ikemoto (2003) find that the Asian crisis generated a stronger desire to source imports from within the ASEAN region. 
Criterion 2: Patterns of Shocks
Using the methodology outlined by Blanchard and Quah (1989) and Clarida and Gali (1994) (described in Appendix 1), we estimate the structural vector autoregression (VAR) model on annual data for ASEAN7 plus China, India, Japan and Korea (see Appendix 2 for data sources). 13 The estimated results are presented in tables 4 and 5. 
Size of disturbances and speed of adjustment:
The typical size of disturbances is another important economic characteristic since larger disturbances can have very disruptive effects, and may require policy independence (e.g., monetary policy) to offset them. Similarly, if the speed with which the economies adjust to disturbances is slow, then the cost of fixing the exchange rate and losing policy autonomy increases (Saxena, 2005) .
In order to assess the size of disturbances, we use the long-run effect on output and real exchange rate from the impulse response functions for the size of supply shocks and the sum of the first year's impact on output, real exchange rate and prices for the demand shocks. For the speed of adjustment, we estimate the response after two years as a share of the long run effect (following Bayoumi and Eichengreen (1994) , which was based on a bivariate structural VAR). Indonesia. All countries adjust at least about 60% from demand disturbances in the first two years, except Brunei and Singapore. The adjustment to both the supply and demand shocks is fastest for ASEAN+4 as compared with any other region. For India, in particular, about 70% of the adjustment from supply disturbance and 100% from the demand disturbance take place in the first two years.
Conclusions
This paper is an attempt to include India with east and Southeast Asia to study the As mentioned above, the Asian production networks have been fostering intraAsian trade and research on such networks between the US and Mexico shows that exports and imports become insensitive to exchange rate when trade associated with such production network rises (see Arndt and Huemer (2004) ). If this holds for Asia, then the role of exchange rate in stabilizing the economy reduces. In general, such production networks encourage intra-industry trade, which in turn increases real integration. In such a scenario, the role played by the exchange rate flexibility in stabilizing against countryspecific shocks diminishes. Hence, if production networks make the exchange rate choice irrelevant, this might present the Asian economies an opportunity to lock their exchange rates as a start towards some form of economic convergence.
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Appendix 1: Empirical methodology to study shocks
Although structural vector autogressions are very standard in the literature, yet we will describe this methodology. In order to examine the nature of the shocks affecting the ASEAN, China, India, Japan and Korea, we employ the procedure developed by Blanchard and Quah (1989) to identify demand and supply shocks affecting real GNP. In Blanchard-Quah's model, demand side shocks have no long run effect on output, due to the natural rate hypothesis, while productivity shocks have a permanent effect on output. Since there is no unique way to decompose the series in a univariate framework, Blanchard and Quah use output and unemployment in their VAR to decompose real GNP. Clarida and Gali (1994) use this approach to estimate the effects of demand, supply and nominal shocks on relative output, real exchange rate and relative prices in an open economy model.
The basic framework is as follows. 16 Suppose the true model can be represented by an infinite moving average of a (vector) of variables X t and an equal number of shocks ε t (where L is the lag operator and A represents a matrix of impulse response functions of the shocks to the elements of X). are independent supply, demand and nominal shocks. In theory, supply shocks affect relative output, real effective exchange rate and relative prices in the long run, while demand shocks affect only the real effective exchange rate and relative prices. Since real output is written in first-difference form, the cumulative effect of demand and nominal shocks on the change in real output must be zero. This puts the following restriction on the model: Since the elements of X are covariance stationary (represented by the infinite moving average process in 1), they can be represented by an autoregressive process by inverting the MA operator. Hence, this model can be estimated using a vector auto regression (VAR), where all the variables are potentially endogenous and hence are regressed on their lags. Let B represent the estimated coefficients, the VAR can be written as: In order to transform equation (4) into the model defined by (2) and (3), we need to transform the residuals from VAR ( e t ) into supply, demand and nominal shocks ( ε t ). Writing e t =C ε t , in this three by three case, we require the following restrictions: 
This restriction allows the matrix C to be uniquely defined and the supply, demand and nominal shocks to be identified.
Intuitively, we expect that: 1. A positive supply shock leads to an excess supply of home goods, which depreciates the real exchange rate. Over time, output increases to its long run level, while exchange rate remains depreciated.
2. A positive demand shock creates an excess demand for home goods that appreciates the real exchange rate and increases the output in the short run. Over time, output returns to its long run value, while the real exchange rate remains appreciated.
3. A positive nominal shock decreases the home interest rate, which depreciates the real exchange rate and increases the output in the short-run. However, over time, both the real exchange rate and the output return to their initial levels.
This econometric methodology is used to estimate supply, demand and nominal shocks. For estimation purposes, output and inflation are taken relative to the world output and inflation. The real exchange rate is an effective (trade-weighted) measure. We use 2 lags to estimate the VAR to capture the dynamics and to optimize on the degrees of freedom. Then, a pair-wise correlation matrix is computed for supply and demand shock to examine their symmetry across countries, which is essential in determining the readiness of a country to enter the union. A positive correlation of supply shocks signals that countries would require a synchronous policy response, which is crucial as the countries entering the union have to accept a common monetary policy. Highly related demand shocks may be less important, as they may stem from divergent monetary policies, which would no longer occur after monetary union. 
